The 
Introduction
Cavernous sinus dural arteriovenous fistulas (DAVFs) are often grouped under the same "umbrella" on the basis of the traditional definition of the cavernous sinus as a venous pouch containing the internal carotid artery and cranial nerves. However, this traditional concept has been revised. the modern concept of the cavernous sinus is that of a venous plexus in the lateral intracranial epidural space in continuity with the spinal epidural venous plexus 2 . therefore, it is no surprise that cavernous sinus DAVFs can have various morphologic characteristics and angioarchitecture based on the different portions of the cavernous sinus involved. we describe a patient presenting with symptoms typical of a cavernous sinus DAVF but with the DAVF actually located in the intercavernous sinus. this case exemplifies how knowledge and understanding of the exact location of the fistula are critical to proper endovascular treatment.
Case Report
An 84-year-old right-handed woman presented with a history of headache, double vision, pain, and fluid discharge affecting her left eye. Her symptoms had begun spontaneously 1 month before admission and gradually progressed. Physical examination showed left periorbital swelling, exophthalmos, and ptosis. Conjunctival injection and fluid discharge were also noted. She had a partial ophthalmoparesis with partial III and VI nerve palsies restricting lateral and medial gaze. Visual acuity was 20/50 bilaterally.
A head computed tomographic scan showed enlargement of the left superior ophthalmic the engorged superior and inferior ophthalmic veins from retrograde venous drainage were also identified ( Figure 1B) . A transvenous coil embolization was performed without difficulty, using an Echelon 10 (ev3 Inc, Irvine, California) microcatheter directed via the right IPS into the intercavernous sinus. Embolization with coils was then performed in the intercavernous sinus. the patient received heparin anticoagulation therapy during the procedure. After coil placement, angivein and asymmetrical bulging of the lateral wall of the left cavernous sinus. Carotid angiography showed a DAVF of the intercavernous sinus fed by the meningohypophyseal branches of the right internal carotid artery and middle meningeal and distal internal maxillary branches of both external carotid arteries. the fistula drained into the left superior and inferior ophthalmic veins through the left cavernous sinus and into the right inferior petrosal sinus (IPS) through the right cavernous sinus ( Figure 1A) . Various transvenous approaches are available and the choice of the preferential route depends on the type of fistula's drainage. Access to the cavernous sinus through the ipsilateral IPS is usually the shortest and most favorable route because of the direct connection of the IPS to the internal jugular vein through the petro-occipital fissure. thrombosis of the IPS can be a major impediment to direct catheterization of the cavernous sinus. However, catheterization of the IPS is possible even when this sinus is not visible angiographically and even in the presence of thrombosis. Based on the complex pattern of drainage of indirect carotid-cavernous fistulas, alternative venous pathways for accessing the cavernous sinus include the contralateral IPS through the intercavernous sinus, the clival venous plexus, the cortical venous drainage, the pterygoid plexus, the inferior ophthalmic vein, and the superior ophthalmic vein through the angular or retromandibular veins. the selection of one of these alternate pathways depends on the individual characteristics of the fistula venous drainage and the anatomical position of the fistula itself in relation to the cavernous sinus. when these routes are not immediately available, percutaneous access though the superior ophthalmic vein with a surgical cutdown is a well-established alternative procedure. Direct percutaneous puncture of the cavernous sinus is also feasible and avoids the need for surgical cutdown. However, intrinsic to direct cavernous sinus punctures is the risk of intraorbital hematoma since no local pressure can be applied upon needle withdrawal.
the cavernous sinus is a plexus of veins with connections to various afferent and efferent veins. the carotid-cavernous fistulas involve different anatomical compartments of this space and have different drainage based on anatomical location and hemodynamic factors. In this respect, a detailed knowledge of the anatomy of this region is the mainstay to planning the most effective and targeted therapeutic approach to the lesion while preventing complications 1 . In the case presented, identification of the correct fistula point prevented unnecessary embolization and occlusion of the surrounding normal vasculature. Such unnecessary occlusion may have resulted in hemodynamic shifts and drainage overload of portion of the cavernous sinus only secondarily involved by the fistula such as the superior ophthalmic vein.
Although there occasionally are complications after transvenous embolization for dural ography showed no residual flow and complete obliteration of the fistula ( Figure 1C,1D) . the patient recovered uneventfully and without complications.
Discussion
the clinical presentation of this patient did not differ from the presentation of classic, though not pathognomonic, cavernous sinus syndrome observed in patients with cavernous sinus DAVFs 3 . the symptoms could be explained by the fact that the abnormal hemodynamics created by the fistula altered the venous drainage pattern, resulting in the presenting symptoms. the cavernous sinuses and the intercavernous communications should be regarded as a confluence of venous blood at the center of the skull base, with multiple venous connections with the face, orbits, nasopharynx, middle ear, and mastoid. the intercavernous communications are located in the central area of the skull and are related to important vascular, nerve, and glandular structures 4, 5 (Figure 2 ). this anatomical relationship may explain the pathophysiologic features of our patient's clinical presentation and highlights the importance of identifying the exact anatomical location of the lesion before any interventional procedure is considered.
Cerebral angiography is essential to evaluation of both cavernous and intercavernous DAVFs and is often performed in the same session as treatment. In our patient, the clinical presentation and other imaging studies had given the false impression of a carotid-cavernous sinus fistula. However, definite determination of the exact lesion location was made with cerebral angiography. the goal of treatment for intercavernous and carotid-cavernous sinus fistulas is to interrupt the fistulous communications and decrease the hemodynamic burden in the cavernous sinus 6, 7 . this goal can be accomplished either by occlusion of arterial feeders and proximal venous drainage through a transarterial approach 6 or by retrograde transvenous occlusion of the sinus harboring the fistula 8, 9 . Although transarterial embolization is a reasonable treatment option, selective distal access into numerous feeding vessels can be difficult. the transvenous approach is regarded to be the ideal treatment method for cavernous sinus DAVFs, with the ability to cure a fistula in a single session and with a high success rate.
As in all cases with dural arteriovenous malformations, we strongly consider thorough evaluation of the patient with cerebral angiography to be of utmost importance for exact localization of the lesion and treatment plan organization.
treatment with transvenous coil embolization had excellent results in both imaging and neurologic outcome.
carotid-cavernous fistulas 9 , our patient recovered without any adverse effect after treatment.
Conclusions
to our knowledge, this is the only case in the medical literature that describes a patient with an intercavernous sinus fistula. 
